Keratinocyte growth factor (KGF) regulates estrogen receptor-alpha (ER-alpha) expression and cell apoptosis via phosphatidylinositol 3-kinase (PI3K)/Akt pathway in human breast cancer cells.
It is suggested that the phosphatidylinositol 3-kinase (PI3K/Akt) pathway may lead to tamoxifen (Tam) resistance in the estrogen receptor-alpha (ER-alpha)-positive breast cancer cell line, MCF-7. Our previous results demonstrated that keratinocyte growth factor (KGF) down-regulates ER-alpha expression and increases Tam resistance in MCF-7 cells. Therefore, we hypothesized that a possible mechanism for developing Tam resistance could be the regulation of ER-alpha and Bcl-2 family proteins through modulation of Akt activity. MCF-7 cells were treated with KGF, LY294002 (LY), a PI3 kinase inhibitor, 4-OH-Tam, KGF with LY, KGF with LY and 4-OH-Tam, or vehicles as control for 24 hours. Total RNA was extracted from MCF-7 cells and real-time PCR was employed to identify the ER-alpha expression in response to KGF. To determine that the resistance to 4-OH-Tam-inducing cell killing after the KGF treatment was due to the inactivation of the apoptotic pathway, low molecular weight DNA was isolated from cells of different treatments and inter-nucleosomal DNA fragmentation was investigated. The phosphorylation of signaling intermediates Akt, Bad, the activation of caspase-9, and the expression of ER-alpha, Bcl-2, Bcl-xL, and Bax were evaluated by immunoblot analysis for the study of KGF signaling effects. To determine the involvement of PI3K/Akt pathway in the survival effect of KGF, the growth rate of MCF-7 cell was measured by non-radioactive cell proliferation assay after treatments of KGF, LY, 4-OH-Tam, KGF with LY, KGF with LY and 4-OH-Tam, or vehicles as control for 3 days. The results of real-time PCR and cell proliferation assay were analyzed by Student's t-test and p-values of less than 0.05 were considered statistically significant. Our results showed that in MCF-7 cells KGF increased Akt phosphorylation and induced ER-alpha mRNA expression which could be blocked by a PI3K/Akt pathway inhibitor, LY. KGF treatment also induced apoptosis based on the observation of the suppression of DNA fragmentation, variable increase in the expression of the Bcl-2 and Bcl-xL proteins and the decrease of the active form of caspase-9 protein, whereas LY blocked the anti-apoptotic effects of KGF. In the cell proliferation assay, KGF maintained MCF-7 cell survival in the presence of 4-OH-Tam which could be blocked by LY. We confirmed the regulation of ER-alpha by KGF in human breast cancer cells at both mRNA and protein levels. We further demonstrated that KGF may play an inhibitory role in the induction of breast cancer cell apoptosis, conferring resistance against anticancer drugs on breast cancer cells.